Protection from ototoxicity of intraperitoneal gentamicin in guinea pig.
Aminoglycoside antibiotics are common to treat peritonitis and exit-site infections in patients on peritoneal dialysis. Ototoxicity (loss of hearing or balance) is a well-documented adverse effect of aminoglycosides, and severe ototoxic reactions have been noted in patients receiving these drugs by intraperitoneal lavage. We have proposed a free-radical hypothesis for the mechanism of aminoglycoside ototoxicity and suggested a therapeutic prevention by the concomitant administration of antioxidants or iron chelators. Here we investigate whether 2, 3-dihydroxybenzoate can prevent the ototoxicity of intraperitoneal gentamicin. Two strains of pigmented guinea pigs received daily intraperitoneal injections of gentamicin. Both strains developed ototoxicity, although different dosages were needed to produce similar auditory deficits (120 mg gentamicin base/kg body weight daily for 19 days vs. 135 mg/kg for 14 days). Dihydroxybenzoate was administered intraperitoneally once or twice daily. Auditory thresholds were measured by evoked brain stem response. Pathology was assessed as a loss of sensory cells in surface preparations of the organ of Corti. The auditory threshold shifts and hair cell loss were similar to the pathology observed following subcutaneous injections of gentamicin. Animals sustained almost complete loss of outer hair cells in the basal cochlea and a progressive hearing loss with threshold shifts of 60 dB at 18 kHz. The concomitant administration of dihydroxybenzoate significantly attenuated the threshold shift to less than 30 dB and reduced the loss of hair cells. The treatment with dihydroxybenzoate did not affect serum gentamicin levels. Antioxidant therapy is a promising approach to prevent aminoglycoside-induced hearing loss following intraperitoneal application.